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Gold(I)-silver(I) clusters have been drawing great attentions in the past few 
dacades. They usually exhibit diverse structures and strong luminescence properties 
due to the wide existence of aurophilicity and argentophilicity. Gold(I) complexes 
with a general formula [(C)Au6Ag2L6]
4+
 containing a centered hypervalent C atom are 
of special interest because of the bright and long life solid and solution luminescence, 
which lead to their potential applications in OLED, sensing, biological labeling, and 
environmental monitoring etc. 
Carboxylate groups play an important role in organic chemistry and coordination 
chemistry. Ligands containing two or more carboxylate groups are widely used in the 
construction of metal organic frameworks, because carboxylates can exhibit diverse 
coordination modes. The functional extension will be achieved if we add carboxylate 
groups into [(C)Au6Ag2L6]
4+
 cluster, so this dissertation mainly focuses on the 
synthesis, structure and luminescence properties of Au(I)-Ag(I) clusters 
[(C)Au6Ag2(L)6](BF4)4 (L1=2-(diphenylphosphino)-5-pyridinecarboxylic acid; 
L2=2-(diphenylphosphino)-5-pyridinecarboxylic acid). Furthermore, they can be used 
to assemble high dimensional metal-carboxylate coordination compounds. More 
details are as follows: 
(1) Au(I)-Ag(I) clusters bear six aldehyde groups were synthesized by an 
aldehyde protection-deprotection approach. Through stepwise synthesis via 
postcluster covalent modification(PCM) strategy during the oxidation with H2O2, 
Au(I)-Ag(I) clusters bear six outward carboxylic acids were successfully synthesized. 
The study also found that the core number of Ag(I) in clusters and solid state 
emissions can be controlled when add triethylamine or trifluoroacetic acid and extra 
Ag(I). Combine with molecular structure can understand optical mechanism of 
clusters. 
(2) The isolation of two isomeric forms of carbon-centered hexagold systems 
[(C)Au6Ag2(L2)6](BF4)4 were first synthesized and the relation of two forms was 
















prismatic configuration indicates that the configuration of the cluster is sensitive to 
experimental conditions, so the pH shift or solvents can lead the rearrangement. Their 
behaviors in methanol solution are exactly the same, and the asymmetric emission 
band can be separated into two peaks which suggest the existance of both two 
configurations.What’s more, The interconversion of [(C)Au6Ag2(L2)6](BF4)4 can be 
realized in the solid state upon addition or removal MeCN molecules. Distinct 
emission color change was observed with yellow for octahedral configuration and red 
for trigonal prismatic configuration under UV irradiation. 
(3) Use cluster [(C)Au6Ag2(L1)6](BF4)4 with difference transition metal ions to 
assemble two-dimensional network structures and 3D metal-organic frameworks. A 
series MOFs of Ni(II), Cu(II), Cd(II), Hg(II) were synthesized by cluster linker 
approach strategy. Cluster [(C)Au6Ag2(L1)6](BF4)4 with Ni(II) and Cu(II) with can 
form isostructuralism MOFs contain double interspersed pcu topology. Cluster 
[(C)Au6Ag2(L2)6](BF4)4 with Cu(II) can form a porous frame structure. These 
complexes are structural diversity, well stability, and retaining luminescence 
properties. Every transition metal ion is not completely carboxylate coordinated, it’s 
active sites can be further applied in catalysis. 
 






































是 5d106s1，在相对论效应的影响下，金的 6s、6p 轨道收缩，5d 轨道膨胀，这就
造成了金异于其他金属元素的特性：（1）金的电负性大，电子亲和能力强；（2）
由于 s 轨道、p 轨道和 d 轨道的能量差很小，容易发生 sd 或 sp 混杂，Au(I)青睐
于采用直线二配位模式；（3）Au(I)的电子组态是 5d10，闭壳的 Au(I)之间会产生
非常强的相互作用，它就是 20 多年前 H. Schmidbaur 教授提出的―亲金作用






























    金(I)化合物中因为闭壳的 5d10 电子结构广泛存在着金属间的非键的相互吸
引作用已经有大量的实验数据可以证明，Schmidbaur 在 1988 年首次将这些作用
定义为 Au„Au 相互作用或亲金作用（aurophilicity）。具有亲金作用的 Au„Au
的键长范围在 2.80-3.50 Å，略短于两者的范德华半径之和（3.80 Å），还经常会
与 Au-Au 的金属键的键长重合（2.89 Å），键能的大小根据配体的不同在 5-15 
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